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ABSTRACT

Background: Well controlled blood pressure (BP) is associated with decreased risk of kidney disease progression,

cardiovascular events and death. Patients with chronic kidney disease (CKD) are frequently seen to have low

rates of BP control. This study aimed to find out the proportion of adult type 2 diabetic CKD patients with

hypertension achieving the goal of target blood pressure.

Methods: This cross-sectional study included 105 hypertensive subjects having type 2 diabetes and CKD at the

outpatient department of Nephrology, BIRDEM General Hospital in Dhaka, Bangladesh from May to August, 2012.

Results: The mean age was 55.6 years and maximum numbers of patients were in the age group of 39-66 years.

Among 105 subjects, 52.3% were male and rest 47.7% were female. The mean duration of diabetes, CKD and

hypertension were 6.73 (±3.22), 3.12 (±2.47) and 3.1 (±1.77) years respectively. The study revealed that ischemic

heart disease (30.5%), dyslipidemia (56.1%) and stroke (13.3%) were associated comorbidity along with diabetes

and CKD. Mean estimated glomerular filtration rate was 52.19 ml/min. Mean serum creatinine level was 3.4 mg/

dl. It was observed that majority (49.5%) of the study subjects were prescribed at least two drugs to control

hypertension. Three anti-hypertensive medications were given in 35.2% subjects. Among 105 study subjects,

25.7% were found to have high systolic blood pressure and 8.8% high diastolic blood pressure. It was observed

that only 40% subjects achieved target systolic blood pressure and 68.6% reached the target diastolic pressure for

CKD with diabetes. In correlation analysis, it was observed that both systolic and diastolic blood pressure was

significantly correlated with age of the subject, duration diabetes and duration of HTN.

Conclusion: From the present study it was seen that both the target systolic and diastolic blood pressure were

correlated with numbers of medications  used for controlling hypertension but only diastolic blood pressure

control was significantly correlated with number of medication used in this present study.
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INTRODUCTION

Diabetes mellitus (DM) is a major public health problem

throughout the world and is one of the leading causes

of death in most countries.1 In 2019, the International

Diabetes Federation (IDF) estimated that 465  million

(9.3%) people worldwide had diabetes and by 2045, the

number may rise to 700 million (10.9%).2  Bangladesh is

facing a continuous growth in the prevalence of

diabetes. According to the International Centre for

Diarrhoeal Disease Research in Bangladesh in 2015, 7.1

million people had diabetes, 3.7  million cases were

undiagnosed and about 129 000 deaths were attributed

to the disease.3 The prevalence of diabetes in

Bangladesh, based on published studies, ranges from

2.21% to 35%.4,5



Chronic kidney disease (CKD) is another leading cause
of death and disability. In 1990, CKD was the 27th leading
cause of death which rose up and became 18th leading
cause of death in 2010.6A systematic review, conducted
in 2015 reported that, 109.9 million people from high-
income countries had CKD whereas the burden was
387.5 million in lower-middle income countries.7 CKD
poses a huge burden on the health system of South
Asian countries. This is not unusual considering the
high prevalence of diabetes and hypertension in this
region.8,9

Hypertension has been estimated to be responsible for
13% of global deaths.10With the projection of a 30%
increase in worldwide prevalence of this condition by
the year 2025 and for its pivotal role in the rising global
burden of disease and disability, hypertension has
become one of the most challenging concerns for world
public health. Persistent untreated hypertension can
also lead to kidney failure. Studies estimate that three-
quarters of the world’s hypertensive population reside
in low- and middle-income countries and the prevalence
of hypertension is higher in low- and middle-income
countries (31.5%) than in highincome countries
(28.5%).11,12 Bangladesh is one of those low- and
middle-income countries that experiencing an
epidemiological transition from communicable to non-
communicable diseases.13

Hypertension is both a cause and effect of CKD and
contributes to its progression.14AseGFR declines, the
incidence and severity of hypertension increase.
Additionally, hypertension and CKD are both
independent risk factors for cardiovascular disease
(CVD). When both exist together the risks of CVD
morbidity and mortality are substantially
increased.15Importantly, from a therapeutic perspective,
lowering BP can slow eGFR decline, delay progression
to ESRD, and reduce the incidence of CVD in this patient
group.16

Twelve million of adults aged 25 years or older in
Bangladesh suffer from hypertension with higher
prevalence in the urban rather than in the rural
population.6 Earlier reports also showed that 12–15%
of Bangladeshis aged 20 years or older had
hypertension.17 Low awareness is common in
populations in lowincome settings including
Bangladesh.18 Research has shown that greater

awareness is associated with higher adherence to
antihypertensive treatments and BP control.19 Despite
a huge disease burden attributable to hypertension and
very high rate of unawareness, it is largely an
unrecognized and under-researched public health
problem in Bangladesh.This study was carried out with
the aim to find out the proportion of adult type 2 diabetic
and CKD patients with hypertension achieving the goal
of target blood pressure.

METHODS

This cross-sectional study was done in the Department
of Nephrology, Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and Metabolic
Disorders (BIRDEM) General Hospital from May to
August, 2012. Adult diabetic patients with CKD (stage
1 – 5) and hypertension were included in this study.
CKD patients on renal replacement therapy, patient of
acute kidney injury (AKI) and AKI on CKD were
excluded. Blood pressure was measured in sitting
position using mercury manometer with Riva-Rocci cuff.
Demographic information was recorded and
substantiated by means of inspection of medical
records. Information included was the subject’s age,
gender, medical history, clinical history of CKD, followed
by conduction of the study.

Ethical consideration

Prior to the commencement of this study, the research
protocol was approved by ethical review committee of
Bangladesh Diabetic Association. The objectives of this
study along with risks and benefit were fully explained
to the subjects in easily understandable local language
and then informed written consent was taken from each
patient. It was assured that all information and records
would be kept confidential and the procedure would be
helpful for both the physician and the patient in making
rational approach of the case management.

Statistical analysis

Data were filled into MS Excel 2010 and analyzed by
SPSS 20 version. For descriptive analysis frequency,
percentage, mean, median, standard deviation were
calculated and presented in tabular form whereas for
inferential statistics independent t-test was applied as
per need to find out the difference between groups. We
considered values as statistically significant at a 95%
confidence interval if p <0.05.
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RESULTS

Total patients were 105 with 52 (47.6%) males and mean

age was 55.7 (range 39 – 66) years. Mean duration of

diabetes, CKD and hypertension were 6.73 (±3.22), 3.12
(±2.47) and 3.1 (±1.77) years respectively (Table I). Other

comorbidities are shown in Table II. Among the diabetic

complications, 34.3% had peripheral vascular disease,
80% had diabetic neuropathy and 94.3% had diabetic

retinopathy. Mean eGFR (eGFR by CG formula) was 52.19

ml/min. Serum creatinine and serum urea levels are shown
in Table III.

Table I Duration of disease in the study subjects
(N=105)

Duration of diabetes (years) Number Percentage

£5 47 44.7

>5 58 55.2

Mean±SD 6.7 ±03.22

Range (minimum-maximum) 3-10

Duration of CKD (years)

£5 76 72.4

>5 29 27.6

Mean±SD 3.12 ±2.47

Range (minimum-maximum) 1-5

Duration of hypertension (years)

£5 82 78.1

>5 23 21.9

Mean±SD 3.10 ±1.77

Range (Minimum-maximum) 2-6

Table II Co-morbid conditions of the study
subjects (N=105)

Co-morbid conditions Number Percentage

Ischemic heart disease 32 30.5

Dyslipidaemia 59 56.2

Stroke 14 13.3

*Multiple responses were elicited

Table III  Renal functional profile of the study
subjects (N=105)

Variable  (mean± SD)

eGFR (ml/min) 52.19 ± 27.13

Serum creatinine(mg/dl) 3.4 ± 2.3

Serum urea (mg/dl) 88.3 ± 29.3

Ten (9.5%) patients were receiving one antihypertensive

drug, 52 (49.5%) were prescribed two medications, 37

(35.2%) were give three drugs only 6 (5.7%) subjects

were having more than three drugs.Only 40% subjects

achieved target systolic blood pressure level and 68.6%

reached the recommended diastolic pressure level for

CKD with diabetes (Table IV). Correlation between

achieving target blood pressure level and some selected

variables is shown in Table V and VI.

Table IV Blood pressure level of the study subjects
(N=105)

Systolic blood pressure Number Percentage
(mm of Hg)
£130 42 40.0
131-139 36 34.3

£140 27 25.7

Diastolic blood pressure Number Percentage
(mm of Hg)

£80 72 68.6

81-89 24 22.9

£90 9 8.9

Table V Correlation between achieving target
systolic blood pressure level and some selected
variables (univariate analysis)

Correlation traits r- value P- value

Age of patient in years 0.437 0.001S

Duration of diabetes in years 0.204 0.025S

Duration of hypertension in years 0.131 0.047S

Number of medication 0.634 0.051NS
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Table VI Correlation between achieving target
diastolic blood pressure level and some selected
variables (univariate analysis)

Correlation traits r- value P- value
Age of patient in years 0.854 0.019S

Duration of diabetes in years 0.574 0.031S

Duration of hypertension in years 0.385 0.020S

Number of medication 0.174 0.014S

r= Correlation coefficient
S= significant
NS= not significant
P value reached from t – test

DISCUSSION

The natural history of CKD is characterized by
hypertension, along with increasing albuminuria and
decreasing GFR. In both type 1 and type 2 diabetes, the
natural history is similar, with the exception that onset
of hypertension and vascular disease is earlier in the
course of kidney disease in type 2 diabetes.20-23 A large
number of epidemiological studies and controlled trials
have defined hypertension as a risk factor for
progression of DKD, and antihypertensive treatment
reduces this risk.

CKD was determined by duration of kidney disease,
serum creatinine and eGFR (Cockcroft and Gault
equation). The mean age was 55.67 years their age
ranged from 39 to 66 years. Among 105 subjects 52.38%
were male and rest 47.62% were female. This present
study findings are very much comparable with the
described epidemiology20 of diabetic CKD patients.

The study revealed that IHD (30.48%), dyslipidaemia
(56.19%) and stroke (13.33%) were associated with CKD.
Previous studies revealed most common association of
CKD are diabetes mellitus, hypertension, and
glomerulonephritis approximately in 75% of all adult
cases.24-27Association of IHD, dyslipidaemia was also
reported in  60% of CKD cases.30-33 The present study
findings were comparable with the previous study.

The eGFR (mean) was 52.19 ml/min and standard
deviation of mean was (SD) ±27.13 ml/min in this present
study. The eGFR ranged from 14.3 to 66.94 ml/min in the
study subjects. Mean serum creatinine level was 3.4
mg/dl with standard deviation of mean (SD)±2.26  mg/dl
and the serum creatinine level ranged from 1.8 to 7.89
mg/dl in the study subjects. Serum urea (mean± SD)

level was 88.28±29.33 mg/dl. The range of serum urea
was 45.99- 120.31 mg/dl. This ranges of serum creatinine,
serum urea and eGFR was consistent with the previous
studies.22,24,27

For control of hypertension, it was observed that
majority (49.52%) on the study subjects were prescribed
at least two medications to control hypertension. Three
medications were given in 35.23% subjects. Only 5.73%
subjects were having more than three drugs. Previous
studies reported that generally, one drug (specially
angiotensin converting enzyme inhibitors (ACEIs) or
angiotensin II receptor antagonists (ARBs) was used
in hypertensive CKD patients, as they have been found
to slow the progression of CKD to stage 5.30  However
recent studies revealed that diabetic kidney disease
(DKD) patients frequently required three to four
medications to achieve blood pressure goals.30-33

Control of hypertension is one of the crucial factors in
management of diabetic CKD patient. Apart from
controlling diabetes, the goal of therapy is to slow down
or halt the progression of CKD to stage 5. Control of
blood pressure and treatment of the original disease,
whenever feasible, are the broad principles of
management. It was reported that lowering blood
pressure at a level <140/90 mm of Hg might halt the
progression of cardiovascular morbidity but in diabetic
CKD patient the recent guidelines now recommend a
BP goal of <130/80 mmHg as this blood pressure level
could decrease the fall of GFR rate in CKD.

In this present study, only 40% subjects achieved
targeted systolic blood pressure level and 68.57%
reached the targeted diastolic pressure level for CKD
with diabetes. Previous studies20,25, 21 only reported
overall blood pressure control in 26.7%, 50%, 43.87%,
33.9% study subjects but could not categorize systolic
or diastolic blood pressure control at target level. This
present study revealed that diastolic blood pressure
was more controllable than systolic pressure at target
level in diabetic CKD patient. These findings should be
considered by the nephrologists during the treatment
course in diabetic CKD patient. It was also revealed
that both systolic and diastolic blood pressure (targeted)
was significantly correlated with age of the subject and
duration of disease. From the present study it was seen
that both the targeted systolic and diastolic blood
pressure was correlated with number of medication used
for controlling hypertension but only diastolic blood
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pressure control was significantly correlated with
number of medication used in this present study.

Conclusion

In this study it was observed that 25.72% were found to
have high systolic blood pressure and 8.85% high

diastolic blood pressure. It was alarming that only 40%
subjects achieved targeted systolic blood pressure level
and 68.57% reached the targeted diastolic blood
pressure level for CKD with diabetes and both systolic

and diastolic blood pressure (targeted) was significantly
correlated with age of the subject and duration of disease.
It denotes majority of the patient having SBP and one
third of the patient having DBP were above the target

level set for them. So physicians should pay attention
during treatment of hypertension in diabetic CKD
patients, and as majority of the patient could not achieve
targeted systolic blood pressure further attention should

be given in this regard.

Limitations

This was single centered study observational study
with small sample size.
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